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Abstract
Policymakers and scholars are scaling up online professional development programmes for teachers. We studied how 
in-service teachers in Norway perceived their learning outcomes for professional development programmes con-
ducted either as campus-based or online courses. Based on survey data, we found teachers studying online and in 
campus-based settings have relatively similar perceptions of the learning outcomes. This changes when indicators of 
collaboration and support from teachers are controlled for, suggesting that these factors are more strongly related to 
learning outcomes for those in campus-based studies than those in online studies. Our findings contribute new 
insights on how perceived learning outcomes influence study formats and how social dimensions may impact 
professional development.
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Professional development programmes for teachers are an important means to prepare
them for changes in schools and societies and to ensure quality in education. These pro-
grammes are delivered in various formats, including purely online formats and formats
rooted in campus-based gatherings. In Norway, the Competence for Quality (CfQ) initia-
tive serves as the main provider of professional development for in-service teachers.
As society’s demands for professional development programmes for teachers are
increasing (Darling-Hammond et al, 2017), various scalable online solutions, including
Massive Online Open Courses (MOOCs), have been explored (Vivian, et al., 2014). These
online professional development programmes are most likely to be formal courses offered
by Higher Education Institutions (HEIs) and include regulations such as admission proce-
dures and credits (Tømte et al., 2017a). Moreover, these programmes can be linked to over-
all initiatives such as “online teacher professional development”, or OTPD, which also
includes informal online resources that may provide in-service teachers with professional
development (Powell & Bodur, 2019).
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Another aspect concerns how learning outcomes are perceived across various study for-
mats. Studies that compare learning outcomes in online and campus-based programmes
report little to no difference (Means et al. 2010; Bowen et al., 2012; Cavanaugh & Jacque-
min, 2015; Eom, 2016; Rock, 2019). Moreover, better or poorer learning outcomes among
students are circumstantial and context-dependent (Nortvig et al., 2018). Independent of
study formats, circumstances such as (geographical) locations, learning community and
student identity, course design and the educator’s role all appear to influence students’
learning satisfaction (Nortvig et al., 2018). Nonetheless, there has been limited coherence
in the definitions of learning effectiveness and of “learning outcomes” (Noesgaard &
Ørngreen, 2015). Studies on higher education define learning effectiveness as a “learning
outcome”, primarily measured as examination grades and completion rates. Studies on
work-related learning apply a greater variety of definitions beyond learning outcomes, such
as the application of learning to work contexts, organisational results and cost-effectiveness
(Noesgaard & Ørngreen, 2015). Furthermore, the majority of such studies likely include
regular students and regular study programmes, or adult students in workplace settings
other than education. To the best of our knowledge, studies including in-service teachers or
professional development programmes remain unexplored. Thus, we believe that studies
that compare various study formats for in-service teachers’ professional development pro-
grammes are limited in at least two ways: studies addressing the social dimension of profes-
sional development in study programmes, and of teachers’ perceived learning outcomes,
here understood as when participants report acquiring new understandings as a result of
their participation in the professional learning programme. This definition, which is quite
broad and inspired by Noesgaard and Ørngreen (2015), is further developed in the design
and method section. Updated knowledge might inform the future design of new profes-
sional development programmes by addressing how such programmes can provide quality
courses to their students (Bayar, 2014;) and how study formats may influence perceived
learning outcomes for in-service teachers (Broadbent & Poon, 2015).
The current article meets these research gaps by addressing how in-service teachers per-
ceive learning outcomes from formal professional development programmes, offered in
online or campus-based instructional formats. The following research questions were
posed:
How do collaboration and support influence in-service teachers’ evaluations of their
learning outcomes?
In what way does the study format affect in-service teachers’ evaluations of their learn-
ing outcomes?
Our study is informed by survey data from monitoring the CfQ initiative in 2017.
Various study formats and professional development for in-
service teachers
Instructional modalities and formats, methods, and the ratio of online and campus-based
instruction influence the overall learning design and expected learning outcomes (Moskal
et al., 2013; Ching & Hursh, 2014). A systematic review demonstrated several positive out-
comes linked to cooperation between teachers, such as skills enhancement at different lev-
els for students, teachers and the school as an organisation (Vangrieken et al., 2015). Studies
have also emphasised the importance of collaboration and cooperation between teachers in
sharing and building knowledge in compulsory schools (Darling-Hammond et al., 2017).
Collaborative interaction is highlighted to meet teachers’ demands for “relevancy, authen-
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ticity, usefulness, interaction and collaboration, reflection and context” (Powell & Bodur,
2019, 28). In addition, teachers need supervision and time to change their teaching, and
studies recommend that teachers who pursue professional development would have to
transfer knowledge from one context to another (Bayar, 2014).
Previous research suggests that comparing online or blended learning with conventional
campus-based instruction is demanding and involves a number of aspects in addition to
course format, such as differences in curriculum, pedagogical approach, learning time,
course design and students’ previous experience (Means et al., 2010; Noesgaard & Ørn-
green, 2015; Rock, 2019; Notvit et al., 2018; Powell & Bodur, 2019).
Researchers suggest that online students might have a number of advantages compared
to students following classroom- or campus-based instruction that may add other influen-
tial aspects to the learning context beyond the instruction format (Means et al., 2010;
Jaggars & Bailey, 2010; Bowen et al., 2012; Cavanaugh & Jacquemin, 2015; Eom, 2016).
Consequently, when studying these topics, it is crucial to address awareness towards dif-
ferences in how various study formats might be interwoven with distinct contextual factors,
and that there are limitations to such approaches. Nonetheless, studies that compare online
and campus-based study formats might still serve as fruitful approaches to gain an insight
into how these formats work, since such studies will at least provide new insights in overall
trends regarding perceived learning experiences and outcomes (Rock, 2019).
We interpret these recommendations as a means of seeking more nuanced research
designs for future studies. One way of narrowing down the scope is to look at study pro-
grammes within a certain knowledge domain or field, such as professional development
programmes, and for certain target groups, such as in-service teachers. Vu et al. (2014)
compared two groups of participants when studying in-service teachers’ participation in an
online professional development programme, namely students with and without course
completion. The study revealed that there were several factors that affected online learners’
success in online professional development programmes. Successful students were identi-
fied as those with self-discipline and a familiarity with technology. These findings are con-
sistent with previous studies on online professional development programmes for other
groups of participants, such as faculty staff within HEIs (Sun, 2014). An evaluation of an
online early mathematics professional development programme for early childhood teach-
ers demonstrated that their engagement in the programme positively impacted their atti-
tudes, confidence, beliefs and knowledge in teaching early mathematics. (Sheridan & Wen,
2020). Moreover, a school administration’s expectations may influence the participation of
in-service teachers in the professional development programme in the sense that those in-
service teachers with clear expectations regarding their participation from their leaders
were more likely to succeed, as long as they met the requirements of self-discipline and
familiarity with technology (Vu et al., 2014).
The design of the learning environments varies across the different formats of learning
(Nortvig et al., 2018; Philipsenet al., 2019). In online and blended contexts, support mech-
anisms may influence the way the students interact, but not how much they learn (Lantz-
Andersson et al., 2018). Following this, their effectiveness is often questioned because stu-
dent interaction in online discussion forums does not necessarily mean that students are
actively engaged in the learning process (Burke & Fedorek, 2017). Perceived learning out-
comes may thus serve as important indicators to map students’ learning, even if such indi-
cators also have their limitations, e.g. such self-reports do not provide us with information
on how learning outcomes are translated into new practices or behaviours.
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Communities of practice as professional development 
When studying professional development programmes for teachers, it is necessary to
address the underlying purposes of, or premises about, teaching and teacher learning since
these purposes might influence the overall perspective on learning that seems to dominate
many professional development programmes for teachers: a socio-cultural learning per-
spective, deriving from Vygotsky (1976), Lave and Wenger (1991) and Säljö (2000). Here,
learning is understood as a social process in which communication and collaboration are
crucial. Lave and Wenger suggest that learning takes place in distinct contexts, framed as
“situated learning” (Lave & Wenger, 1991; Wenger, 1998). Following this, Lave and Wenger
suggest that situated learning works best when learners share the same contexts as a point
of departure for discussion and reflection; they term this shared arena the “communities of
practice”.
Communities of practice are highly relevant when looking at study designs of profes-
sional development courses for teachers. In this way, teachers are given the opportunity to
develop their professional knowledge through cooperation and reflection with their peers
(Tseng & Kuo, 2014; Ching & Hursh, 2014; Lantz-Andersson et al., 2018; Powell & Bodur,
2019).
The professional developmental landscape for teachers in Norway
The Competence for Quality (CfQ) initiative was established in 2009 to strengthen the
competence of Norwegian teachers and school leaders (Ministry of Education, 2011), and
has provided considerable resources to ensure the nationwide availability of professional
development programmes for teachers.
The CfQ scheme has been monitored by researchers since 2011 to explore students’ per-
ceptions of the quality of the CfQ programmes, their learning outcomes and their overall
evaluation of the initiative. In 2017, the survey linked to the CfQ initiative included ques-
tions on the format of participation, that is, whether students participated in campus-based
gatherings or in purely online study formats. These new data allow us to look at whether
their perceptions of the programme in which they participate differ when linked to their
format of participation, e.g. types of collaboration and communication. In other words, in
this article we aim to investigate these data in order to reveal if there are any differences in
how students evaluate their programme based on their offline or online participation.
The CfQ initiative invites HEIs to develop professional development programmes for in-
service teachers by offering funding. To secure funding, the programmes have to include
overall requirements on pedagogical principles independent of study formats outlined by
the government. While the CfQ initiative includes many subject areas, a considerable num-
ber of HEIs offer professional development programmes in mathematics. This is due to the
fact that the government has earmarked extra funding resources to the improvement of the
competence of in-service teachers in mathematics. HEIs may thus apply for additional
funding to develop programmes in mathematics. There are two types of mathematics pro-
grammes, framed as either 1 or 2. The latter is more advanced than the former, and requires
prior knowledge of the subject. In 2017, around 15 HEIs offered 46 programmes in Mathe-
matics 1 and 2, which means that this subject area is prioritised by a considerable number
of HEIs. Around 23 of these programmes were Mathematics 2 (Ulriksen & Gjerustad,
2017). In the same year, a large-scale purely online professional development programme in
Mathematics 1 was launched with around 280 in-service teachers as participants. The pro-
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gramme was monitored by researchers, and one key finding was that these students
reported being satisfied with their learning outcomes and that the programme was also
considered successful in terms of course completion; around 80% completed the pro-
gramme and obtained their 30 ECTS (Tømte et al., 2017b). Since this professional develop-
ment programme is part of the CfQ scheme, some of its in-service teachers are included as
respondents to the CfQ survey, which comprises the empirical section of the present article.
Participants from this programme are thus included in the respondent group reporting
their participation in purely online professional development programmes. However, this
respondent group does not solely derive from this large-scale online professional develop-
ment programme, but also includes participants from similar programmes.
Design and method
The article draws on a research design which includes survey data from the monitoring of
the CfQ initiative in 2017 and aims to link the findings to the research literature on profes-
sional development for teachers with a focus on studies addressing variations across study
formats.
The survey was sent to all teachers (N=5851) participating in professional development
within the CfQ initiative in the school year 2016–17. Some teachers (N=234) were not
reached due to incorrect email addresses. Ultimately, 5617 teachers received the survey, of
whom 57% answered (Ulriksen & Gjerustad, 2017). The analysis in this article is based on
a sub-sample consisting of teachers in mathematics courses. The survey was sent to all 1810
teachers studying mathematics within the CfQ initiative, and 906 (51%) answered. Eleven
participants were excluded from the analysis because they took more than one course,
which could mean that they studied both online and offline. In addition, 137 recipients
could not be included in the analysis since they had not answered all the necessary ques-
tions. Therefore, the analyses was conducted on 758 participants, 42% of those studying
mathematics. The low participation rate suggests that the data should not be considered
representative. However, the data provide a valuable insight into teachers’ perceptions of
different modes of professional development.
The survey was administered in May 2017. This means that the teachers had been
enrolled in the professional development programmes for around 9 months, which pro-
vided them with several months of experience when answering the survey.
Variables
Dependent variable: Perceived learning outcome. The dependent variable of the study,
perceived learning outcomes, is the average score on the following five items:
• The professional development has been a starting point for reflection on own practice
• The professional development has made me more engaged in my work
• The professional development has improved my teaching in general
• The professional development has led to improved academic achievements for my
students
• The professional development has given me ideas on how to teach more practically
Responses were given on a six-point Likert scale, with higher scores indicating better learn-
ing outcomes. Cronbach’s alpha for the scale is 0.93. This implies that the five items are
closely related measures of the same construct. The instrument has been developed through
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testing and revision across several years. In regard to the independent variables, informa-
tion from a question regarding the number of gatherings in the study was used to create
a dichotomous variable indicating whether the study they attended was purely online or not.
Information about the type of course was used to indicate the level of the course and at what
grades the courses were directed. Two variables were used as indicators of collaboration
with fellow students and the support from those teaching the course. Answers were given
on a scale from 1 (totally disagree) to 6 (totally agree), with a higher score indicating greater
collaboration and support. A dichotomous variable was used as an indicator of whether the
respondent studied together with colleagues from the same school or not. In addition, gen-
der, years working as teacher, length of general education, previous ECTS in mathematics,
whether the respondents worked in primary, lower- or upper-secondary school, satisfaction
with how the working environment facilitated their studies, and reasons for studying were
included as control variables. All variables included in the analysis are presented in Tables
1 and 2. To examine possible differences between students in campus-based and online
studies, distribution and mean scores are presented individually for the two study formats.
Differences are significance-tested using t-tests.
Linear regression was used to examine the relationship between studying online and
perceived learning outcomes. This method was chosen because it is particularly relevant for
examining the relationship between several independent control variables and one depend-
ent variable (Cohen et al., 2003).
Findings
Tables 1 and 2 show differences between teachers in online and campus-based studies on
the variables used in the analysis. Table 1 shows that there are some differences between
teachers in online versus campus-based studies. This is particularly evident for the type of
mathematics course, the school level at which they work, and sufficient support from those
who teach. This indicates that the two groups vary on these variables. Teachers studying
online more often work in primary school, and more frequently attend level 1 courses
aimed at the 1st to 7th grades, whereas those in campus-based studies tend to work in
lower- and upper-secondary schools and attend level 2 courses for the 5th to 10th grade. In
addition, teachers in campus-based studies are more likely to agree that they have received
sufficient support from course instructors. In the regression analysis, these differences are
controlled for.
Table 2 shows significant differences between the two groups in regard to “Benefitted
from collaboration with fellow students” and “Sufficient support from those who taught”.
Those in campus-based studies report that they benefitted more from collaboration and
more often experienced sufficient support than those in online studies. The dependent var-
iable is somewhat negatively skewed (median is larger than mean), but the skewness is
within what is considered acceptable (Bulmer, 1979).
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Table 1 Differences between teachers in online and campus bases studies. Categorical 
variables. N = 758.





Study format Online/Campus based 24.8 75.2
Type of Mathematics 
course
Level 1, grade 1st – 7th*** 65.4 35.7
Level 1, grade 5th–10th 16.5 18.2
Level 1, grade 8th – 13th*** 0.5 8.8
Level 2, grade 1st –7th 9 6.3
Level 2, grade 5th–10th*** 7.4 23.6
Level 2, grade 8th–3th*** 1.1 7.4
Gender Female* 72.3 65.8
Male* 27.7 34.2
Working experience 0–10 years** 21.8 32.6
11–20 years 46.3 48.3
21–30 years*** 28.2 15.6
More than 30 years 3.7 3.5
Working at school level Primary*** 79.3 50.6
Lower secondary*** 19.1 35.2
Upper secondary*** 1.6 13.8
Adult education 0 0.4
Education Short tertiary 18.6 23.1
Long tertiary 81.4 76.9
Reason for studying New competence requirements made it necessary*** 49.5 35.2
Interested in learning more about the subject** 33 42.6
Because I teach a subject where I have little competence 6.9 10
I wanted to teach a new subject** 2.7 7.4
Because the headmaster wanted it 3.7 1.9
I want to qualify for another position 2.7 1.9
Other 1.6 1.1
Financial arrangement Scholarship*** 26.6 11.9
Substitute arrangement*** 73.4 88.1
Studying with colleagues Yes 71.1 71.3
No 28.9 28.7
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Table 2 Differences between teachers in online and campus bases studies. Continuing 
variables. N = 758.
*p < .05 **p < .01 ***p < .001.
The results of the regression analyses are presented in Table 3. The table shows that in
Model 1, where only type of course is controlled for, there is no significant relationship
between studying online, or not, and the perceived learning outcome. Teachers studying
mathematics online report the same learning outcome as those in campus-based studies.
The relationship between study format and perceived learning outcomes is not signifi-
cantly altered in Model 2, where background factors, financial arrangement and facilitation
for the study are controlled for.
Finally, in Model 3, where indicators of studying with colleagues, collaboration and sup-
port in the study are controlled for, the relationship between study format and perceived
learning outcomes changes. In this model there is a positive relationship between studying
online and perceived learning outcomes. The change indicates that collaboration and sup-
port in the study is more strongly related to perceived learning outcomes for those in cam-
pus-based studies than those in online studies. When these variables are controlled for, the
relationship between study format and learning outcomes is altered. There is a substantial
increase in R² from Model 2 to Model 3, suggesting that collaboration and support together
explain 18% of the variation in perceived learning outcomes.
To test for interaction between the number of gatherings on the one hand, and support,
collaboration and facilitation on the other, interaction analysis was conducted. The interac-
tions were not significant (all p > .05).
Table 3 Linear regression with perceived learning outcomes as a dependent variable. In Model 
1, type of course were controlled for. In Model 2, indicators of individual background, reasons 
for studying, financial arrangement and facilitation were added. In Model 3, indicators of 
collaboration and support were added. N = 758.
Variable
Online Campus-based Range
Mean Std.dev. Mean Std.dev. Min. Max.
Perceived learning outcomes 4.62 1.24 4.50 1.27 1 6
Number of ECTS in study 29.68 4.90 29.71 3.68 0 60
Facilitation for studies 4.12 0.92 4.06 0.89 1 5
Benefitted from collaboration with fellow 
students***
3.35 1.72 4.75 1.49 1 6
Sufficient support from those who taught*** 3.67 1.59 4.36 1.32 1 6
Model 1 Model 2 Model 3
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
Study format (Ref: Online)
Campus based 0.17 0.11 0.10 0.11 –0.29** 0.10
Type of Mathematics course
(Ref: Level 1, 1.–7.)
Level 1, 5.–10. –0.56*** 0.12 –0.63*** 0.16 –0.56*** 0.15
Level 1, 8.–13. –1.00*** 0.18 –1.37*** 0.28 –1.41*** 0.25
Level 2, 1.–7. 0.37* 0.18 0.29 0.19 0.09 0.17
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*p < .05 **p < .01 ***p < .001.
Level 2, 5.–10. –0.84*** 0.12 –0.94*** 0.18 –0.76*** 0.16
Level 2, 8.–13. –0.90*** 0.20 –1.25*** 0.28 –1.20*** 0.25
Gender (Ref: Female)
Male –0.13 0.10 –0.09 0.09
Number of ECTS in topic 0.01 0.01 0.00 0.01
Working experience 
(Ref: 0–10 years)
11–20 years –0.08 0.11 –0.05 0.10
21–30 years –0.13 0.13 –0.07 0.12
More than 30 years 0.23 0.24 0.37 0.22
Working at level 
(Ref: Primary school)
Lower secondary 0.26 0.15 0.15 0.13
Upper secondary 0.50* 0.24 0.39 0.22
Adult education 1.05 0.84 0.29 0.75
Education (Ref: Short tertiary)
Long tertiary 0.07 0.11 0.11 0.09
ECTS in mathematics before continuing 
education (Ref: 0)
1–15 0.06 0.13 0.09 0.12
16–30 –0.09 0.15 –0.07 0.13
More than 30 0.08 0.15 0.08 0.13
Reason for studying 
(Ref: New competence requirements made it 
necessary)
Interested about learning more about the 
subject
0.47*** 0.10 0.32*** 0.09
Because I teach a subject where I have little 
competence
0.44** 0.16 0.35* 0.15
I wanted to teach a new subject 0.03 0.20 0.17 0.18
Because the headmaster wanted it 0.08 0.29 0.24 0.26
I want to qualify for another position –0.06 0.31 –0.14 0.27
Other –0.34 0.40 –0.52 0.36
Financial arrangement 
(Ref: Scholarship)
Substitute arrangement 0.00 0.12 –0.02 0.11
Facilitation for studies 0.16*** 0.05 0.10* 0.04
Studying with colleagues –0.05 0.09
Benefitted from collaboration with fellow 
students
0.13*** 0.03
Sufficient support from those who taught 0.33*** 0.03
Constant 4.58 0.18 3.66 0.58 2.62 0.53
Adjusted R² 0.10 0.14 0.32
Model 1 Model 2 Model 3
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
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Overall, the analysis indicates that teachers studying online and in campus-based settings
have relatively similar perceptions of the learning outcomes. This result changes when indi-
cators of collaboration and support from teachers are controlled for, suggesting that these
factors are more strongly related to learning outcomes for those in campus-based studies
than those in online studies.
Finally, the analysis shows that several variables predict learning outcomes, such as type
of mathematics course and reason for studying.
Online and campus-based communities of practices 
In this section we discuss the findings and how they relate to the research questions intro-
duced at the start of the article. The first question was: “How do collaboration and support
influence in-service teachers’ evaluations of their learning outcomes?”. Our theoretical lens
suggested learning as a social and dialogue-based process in which communities of prac-
tices are shaped for knowledge development (Lave & Wenger, 1991; Wenger, 1998). In line
with this, teachers who participate in professional development programmes are given the
opportunity to develop their professional knowledge through cooperation with their peers
and with support from faculty staff from the HEIs offering the professional development
programme. The analysis revealed that in-service teachers who participated in campus-
based professional development programmes reported higher levels of collaboration and
support than teachers in online programmes. We may interpret this finding as meaning that
in-service teachers with campus-based gatherings had opportunities to discuss and
exchange ideas about their learning process, the course content and other aspects related to
their actual professional development programme when meeting up with their peers and
instructors. They might also consider the campus gatherings as arenas to express a diverse
range of emotions, such as frustration or joy linked to their learning (see, for example,
Isohätälä et al., 2019). Moreover, teachers also had the opportunity to keep in touch and
continue their collaboration and communication with peers and faculty staff independent
of the gatherings.
If we follow the line of argument from a socio-cultural learning perspective, one prelim-
inary assumption would be that the in-service teachers participating in professional devel-
opment programmes with many campus-based gatherings would report a higher level of
perceived learning outcomes, since these gatherings provide opportunities for collabora-
tion and support to a greater extent than courses which take place purely online. That said,
our second research question sheds light on whether the study format had any influence
regarding the in-service teachers’ perceived learning outcomes: “In what way do in-service
teachers participating in a professional development programme on mathematics evaluate
their programme in terms of perceived learning outcomes?”
Our research context showed that the professional education programmes for in-service
teachers provided by the Norwegian government within the CfQ scheme were to follow a
set of required pedagogical principles regardless of content and study format. In our case,
this means that the online and campus-based programmes in mathematics share a set of
common pedagogical principles, in addition to content.
Our findings thus both confirm and contrast previous studies which compared study
formats and perceived learning outcomes (Means et al., 2010; Cavanaugh & Jacquemin,
2015; Nortvig et al., 2018). We also found similar perceptions on learning outcomes regard-
less of study formats. Moreover, the studies recommended the integration of other dimen-
sions in future study designs, such as curricula, student background, subject matter, learn-
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ing communities and educator’s role. As demonstrated, our study has integrated several of
these dimensions. Even if collaboration and support are identified as important to students’
learning, we do not know if the types of collaboration and support that in-service teachers
report are integrated parts of the study design, such as mandatory assignments, or just vol-
untary group work that emerges accidentally as students meet face-to-face at the gather-
ings. Previous studies have identified that the type of collaboration and its status as manda-
tory or voluntary might influence students’ learning outcomes (Shaw, 2011; Prøytz & Ner-
land, 2018). For example, when collaboration is part of the study design and even becomes
part of the assignments, it may have a positive impact on students’ learning outcomes. In
contrast, if collaboration with peers is simply enhanced but not integrated as a mandatory
part of the study design, the value of the collaboration in terms of learning outcomes may
be more unpredictable and coincidental (Prøytz & Nerland, 2018). Moreover, collaboration
and support may also be integrated into purely online study formats, and may be voluntary
or mandatory, just as in the case of campus-based gatherings (Tømte et al., 2017b). The
actual study design of the online programme should integrate forms of mandatory assign-
ments for dialogue in online situations, since it cannot be expected that all course partici-
pants want to take part in group discussions or answer questions online, even if they are
encouraged to do so (Shearer, 2009). Assignments may serve as fruitful approaches in these
contexts.
When studying successful and unsuccessful participation of in-service teachers in
online professional development programmes, Vu et al. (2014) observed that the expecta-
tions of the local school administration influenced participation in the sense that in-service
teachers with clear ideas of their leaders’ or administration’s expectations regarding their
participation were more likely to succeed, as long as they met the requirements of self-dis-
cipline and familiarity with technology. In the context of the in-service teachers participat-
ing in the CfQ scheme, one could assume that these students recognised similar expecta-
tions held by their local school administrations, since such expectations serve as a kind of
rationale behind their participation in a professional development programme. In-service
teachers have to apply to their school principals in order to request permission to partici-
pate in the CfQ scheme, and it is the principals who present the first selection of applicants
to the municipality, which, together with the governmental agency, proceeds with the appli-
cations to the HEIs. In this context, the overall expectation of the learning outcome held by
the local school administration and its leaders may influence the perceived learning out-
comes of the in-service teachers in continuing education. Another possible reason for suc-
cessful participation may be linked to the subject matter. Augmenting the number of in-ser-
vice teachers with formal qualifications in mathematics has been on the political agenda in
recent years, and, within the CfQ scheme, mathematics has been a prioritised subject area.
Following this, in-service teachers without qualifications in this subject area are expected to
apply for professional education programmes so that they can meet the future requirements
of their position. As demonstrated in this study, there are a considerable number of students
working as teachers in grades 1 to 7, which is a competence area that most schools need to
strengthen. Schools may thus consider it as an efficient way to strengthen this competence
by enrolling several teachers in online versions of these professional development pro-
grammes. This motivation may also correspond with the idea that societal expectations
related to formal requirements in mathematics may also have influenced the students’ moti-
vation to successfully complete their course, as well as influencing their perceived learning
outcomes from the professional development programme. Another motivation for select-
ing online programmes might relate to geographical dimensions. Not all students live near
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a HEI that offers campus-based programmes, and their ability to attend professional educa-
tional programmes might thus be restricted to attending purely online offerings. While our
theoretical approach suggested that professional development for teachers as communities
of practices based on collaboration and support impact perceived learning outcomes, our
study has demonstrated that there are several additional variables that predict learning out-
comes.
Limitations and future research
In this article we have looked at in-service teachers and their perceived learning outcomes,
and how this relates to collaboration and study formats. While this scope is narrow, it is also
new in the sense that few studies have addressed this issue. Still, there are some limitations
to our study. First, we do not have sufficient data regarding how the in-service teachers par-
ticipating in the professional development programme collaborated with peers from their
own school, or with colleagues from other schools. If we turn to another study on partici-
pants in a large-scale online professional programme for in-service teachers in mathematics
(Tømte et al., 2017b), most in-service teachers were the sole participants from their school,
and they reported considerable perceived learning outcomes. This study design included
mandatory peer reviews and other assignments that demanded collaboration with peers
online, such as comments and contributions to online discussion boards.
Another limitation relates to participants’ selection of study format. As previously men-
tioned, there might be several reasons for students to choose either a campus-based or
online study format: while some students prefer the flexibility that comes with online solu-
tions, others might prefer to meet up with peers at gatherings. This self-selection of study
format might influence students’ learning outcomes in that they were satisfied with the
study format they preferred for participation. Demographic dimensions might also influ-
ence their choices: If they live in remote areas, they might have no other option other than
a purely online format when choosing to attend a professional development programme. It
might also be the case that their headmaster told them to participate in distinct courses,
which might or might not have resonated with their learning format preferences. Our data
only provide limited information on these matters. Our study includes self-reported esti-
mations of learning outcomes, which are subjective measurements, and have to be inter-
preted with care. The study would also have benefitted from information on the teachers’
experience in the use of ICT, as this could be related to their perceived learning outcome
from online studies. In addition, data that would allow to control for school/intervention
fixed effects would have been positive.
Another limitation might be the study’s narrow scope, as it covers only one knowledge
domain—mathematics. Even if this subject is flagged as important by the government, and
it is envisioned that teachers in Norway will choose this distinct subject when applying for
professional development programmes, we do not know whether we would have obtained
similar outcomes if we had studied other subject areas in professional development pro-
grammes. This might be an interesting avenue for future research. Moreover, the present
study looks at perceived learning outcomes and does not measure any tangible impact other
than self-reports from the participants. Still, these reports are valuable since they represent
the learning experiences of the participants. Our study also has theoretical implications
since it demonstrates that several variables other than collaboration and support predict
learning outcomes.
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Conclusion
In this study we posed two research questions: “How do collaboration and support influ-
ence in-service teachers’ evaluations of their learning outcomes?” and, “In what way does
the study format affect in-service teachers’ evaluations of their learning outcomes?”. The
questions were explored through quantitative analysis of a sub-sample from a survey sent to
teachers participating in professional development programmes in Norway. One key find-
ing was that teachers who participated in professional development programmes with cam-
pus-based gatherings reported a high level of collaboration and support. However, when
comparing these students with students who participated in purely online professional
development programmes, we found that the latter group of students reported a higher
degree of perceived learning outcomes. These findings demand further research. For exam-
ple, researchers should design studies which include follow-up studies taking place a while
after the students have finished their professional development programmes. With such a
design, we might obtain more tangible information on whether the teachers changed their
teaching methods following the course, and link this to their experiences from the profes-
sional education programme in which they participated. One implication of this study
could be that HEIs may reconsider how they organise their professional development pro-
grammes in the future. Our study, although small, nuances perspectives on the social
dimension of learning when comparing various study formats which might be of interest to
the ongoing international debate on scaling up online professional development pro-
grammes for teachers, such as MOOCs and similar offerings. 
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